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FOREWORD 


This  research  and  development  was  performed  in  response  to  Navy  Decision 
Coordinating  Paper,  Education  and  Training  Development  (NDCP-Z0108-PN)  under 
subproject  Z0108-PN.30A,  Adaptive  Experimental  Approach  to  Instructional 
Design,  and  under  the  sponsorship  of  the  Director  of  Naval  Education  and 
Training  (OP-99).  The  overall  objective  of  the  subproject  is  to  develop 
an  empirically-based  instructional  design  support  system  to  aid  developers 
in  deciding  on  instructional  alternatives  based  on  costs/benefits  and 
specific  resource  limitations.  The  immediate  effort  is  concerned  with  the 
validation  of  instructional  materials  for  Interior  Communications  (IC) 

Alarm  and  Warning  Systems.  A previous  report,  NPRDC  Special  Report  79-8, 
covered  the  development  of  the  training  materials.  The  effort  was  part 
of  a test-bed  research  program  approved  by  the  Experimental  Training  Pro- 
grams Policy  Board,  established  by  a Memorandum  of  Agreement  between  the 
Chief  of  Naval  Education  and  Training  and  the  Navy  Personnel  Research  and 
Development  Center.  Dr.  William  E.  Montague  was  Project  Director  for  this 
effort. 

Appreciation  is  expressed  to  the  staff  of  the  Interior  Communications 
School,  San  Diego,  California  for  their  assistance  and  cooperation. 

Results  of  this  research  and  development  are  intended  for  use  by  the 
Chief  of  Naval  Education  and  Training  Support  (specifically,  the  Instruc- 
tional Program  Development  Centers),  the  Chief  of  Naval  Education  and  Training, 
and  the  Chief  of  Naval  Technical  Training. 


DONALD  F.  PARKER 
Commanding  Officer 


SUMMARY 


Observed  deficiencies  in  the  repair  and  maintenance  of  shipboard  alarm 
and  warning  systems  have  led  to  requests  for  increased  instruction  on  these 
systems.  Using  experimental  procedures,  NAVPERSRANDCEN  scientists  and  the 
Interior  Coimiunications  (IC)  Curriculum  Development  Group  at  the  IC  School, 
Service  School  Conaand,  Naval  Training  Center,  San  Diego,  developed  instruc 
tional  modules  for  four  IC  alarm  systems.  Before  these  modules  can  be 
Implemented,  they  must  be  validated  empirically. 


Purpose 

The  purpose  of  this  effort  was  to  validate  previously  developed  instruc 
tional  modules  for  IC  alarm  and  warning  systems. 


Results 

"A"  School  students  performed  significantly  better  on  the  posttest  than 
on  the  pretest,  t (110)  - 14.36,  £ < .01.  They  also  performed  as  well  as 
"C"  School  students. 


Conclusions 


The  first  six  lessons  of  the  supervised  alarm  and  warning  systems  lnstn 
tional  materials  should  be  added  to  the  existing  IC  "A”  School  curriculum. 
This  would  require  about  4 to  8 additional  course  hours,  depending  upon  the 
ar  int  of  hands-on  training  included.  The  additional  nodules  nay  be  includi 
au  time  permits,  or  a abort  additional  module  deecrlblng  easential  differ- 
encee  among,  and  application  of,  other  alarm  and  warning  systems  could  be 
written. 

These  net aria  la  should  be  considered  for  inclusion  in  any  new  IC 
curriculum. 
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INTRODUCTION 


Problem 


Observed  deficiencies  in  the  repair  and  maintenance  of  shipboard  alarm 
and  warning  systems  have  led  to  requests  for  Increased  instruction  on 
these  systems.  Using  experimental  procedures,  NAVPERSRANDC EN  scientists 
and  the  Interior  Communications  (IC)  Curriculum  Development  Group  at  the 
IC  School,  Service  School  Command,  Naval  Training  Center,  San  Diego, 
developed  instructional  modules  for  four  IC  alarm  systems.  Before  these 
modules  can  be  Implemented,  they  must  be  validated  empirically. 

Purpose 

The  purpose  of  this  effort  was  to  validate  previously  developed  instruc- 
tional modules  for  IC  alarm  and  warning  systems. 

Alarm  and  Warning  Systems 

Alarm  and  warning  systems  are  installed  in  ships  to  signal  unsafe  condi- 
tions such  as  low  or  high  temperatures,  pressures,  or  fluid  levels.  Such 
systems  are  called  "supervised"  when  they  can  signal  faults  in  their  own 
circuits.  These  systems  are  typically  energized  but  unmanned,  with  audible 
alarms  to  warn  watchstanders  of  both  alarms  and  circuit  faults.  IC  electri- 
cians are  responsible  for  the  maintenance  and  repair  of  these  systems. 

Supervised  alarm  and  warning  systems  typically  consist  of  a control 
switchboard,  one  or  more  audible  alarms,  and  one  or  more  sensors.  Three 
types  of  electromagnetic  control  switchboards  are  now  in  use,  with  a solid- 
state  switchboard  being  introduced.  (The  latter  was  not  included  in  this 
development  project  because  it  is  not  yet  in  common  use  and  it  requires 
little  maintenance  or  repair.)  Of  the  three  most  common  switchboards,  the 
N-3  is  the  most  complex;  the  B-51  and  B-52  are  simplified  versions  of  the 
N-3.  All  three  contain  the  sane  basic  alarm  and  fault-sensing  circuits. 

All  sensors  contain  a normally  open  single-pole  switch  and  a resistor  wired 
in  parallel  with  the  switch  contacts. 

Background 

In  a Memorandum  of  Understanding  (CNET,  1975)  between  the  Chief  of 
Naval  Education  and  Training  and  NAVPERSRANDCEN,  the  IC  "A"  School  was 
chosen  as  the  test-bed  for  developing  and  evaluating  innovations  in  train- 
ing technology.  One  of  the  efforts  undertaken  under  this  agreement  was 
the  development  of  Instructional  materials  to  augment  or  replace  the  current 
Instruction  on  alarm  and  warning  systems. 

The  rationale  for  developing  the  alaim  and  warning  systems  materials 
first,  and  a full  account  of  the  developing  process,  is  available  in 
Interior  Comnlcations  Supervised  Alarm  Systems:  Development  of  Instruc- 
tional Materials  (NFRDC  Special  Report  79-8^.  A brief  summary  of  those 
developmental  efforts  is  presented  here  for  convenience. 
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In  March  1976,  NAVPERSRANDCEN  Instructional  psychologists  began  assisting 
the  IC  Curriculum  Development  Group  in  the  development  of  an  individualized 
"A"  School  curriculum.  Front-end  task  analyses  had  already  been  performed, 
and  the  learning  and  enabling  objectives  had  bean  specified  and  approved 
by  the  Chief  of  Naval  Technical  Training. 

In  August  1976,  responsibility  for  IC  curriculum  development  was  trans- 
ferred to  the  Instructional  Program  Development  Center,  Naval  Education  and 
Training  Support  Center,  Pacific,  and  the  IC  Curriculum  Development  Group 
was  disbanded.  At  that  time,  17  instructional  modules  on  IC  alarm  and 
warning  systems  were  in  various  stages  of  completion  and  individual  try- 
out. Since  these  modules  overlapped  considerably,  the  NAVPERSRANDCEN 
scientists  decided  to  complete  the  modules  for  four  representative  systems: 

1.  The  Desuperheater  High  Temperature  Alarm  System,  which  uses  the 
N-3  alarm  switchboard.  Operation,  circuitry,  troubleshooting,  and  repair 
are  treated  in  detail. 

2.  The  Feed  Pressure  Alarm  System,  which  also  uses  the  N-3  switch- 
board. Operation,  circuitry,  troubleshooting,  and  repair  are  treated 
as  review  material. 

3.  The  Deaerating  Feed  Tank  Water  Level  Alarm  System,  which  uses  the 
B-52  switchboard,  and  the  Dial  Light  Indicator  remote  display.  Operation, 
circuitry,  and  troubleshooting  are  similar  to  the  N-3;  emphasis  is  on  aspects 
peculiar  to  the  B-52. 

4.  The  Lube  Oil  Low  Pressure  Alarm  System,  which  uses  the  B-51  switch- 
board. The  material  is  largely  review,  but  introduces  the  cross-connection, 
or  slaving,  of  one  alarm  system  with  another  switchboard. 

Each  instructional  module  contained  six  lessons.  Lesson  1 presented 
the  function  of  the  system  and  the  function  of  the  major  electronic  and 
magnetic  components,  and  in  the  process  identified  the  larger  functional 
units  and  their  components.  Lesson  2 covered  the  display  patterns  associ- 
ated with  the  various  operational  conditions  and  tests.  Lesson  3 explained 
the  use  of  the  Maintenance  Requirement  Cards  (MRCs)  in  the  Planned  Maintenance 
System  (PMS).  Lesson  4 identified  the  circuits  of  the  alarm  system  and  ex- 
plained how  they  worked  and  affected  other  circuits.  Lesson  5 presented 
descriptions  of  system  malfunctions  and  documented  the  troubleshooting 
strategies  used  to  isolate  and  identify  their  causes.  (A  different  malfunc- 
tion was  used  with  each  alarm  system.)  Lesson  6 covered  the  repair  tasks 
required  to  correct  the  malfunctions  identified  in  Lesson  5.  Lessons  5 
and  6 were  supported  by  laboratory  experience  with  pre-f suited  systems, 
and  all  lessons  were  extensively  illustrated. 
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METHOD 


Subjects 

Six  classes  of  IC  "A"  School  trainees  (N  = 111)  were  trained  in  super-  \ 

vised  alarm  and  warning  systems  using  the  individualized  instructional 
materials  developed  by  NAVPERSRANDCEN  scientists  and  the  IC  Curriculum 
Development  Group.  Over  90  percent  of  the  trainees  were  18-  or  19-year 
old  males  who  had  completed  recruit  training  and  25  modules  of  basic 
electricity  and  electronics  before  entering  the  "A"  School.  Less  than 
10  percent  had  any  operational  Navy  experience. 

A comparison  group  consisted  of  six  classes  (N  * 47)  of  students  from 
the  Propulsion  Plant  Alarm  and  Indicating  System  (1200  PSI)  "C"  School 
course.  About  80  percent  of  these  students  were  petty  officer  Fleet 
returnees  and  all  but  three  were  "A”  School  graduates. 

‘ 

Materials 

The  instructional  modules  were  printed  and  bound  in  separate  booklets 
and  were  issued  to  trainees  one  module  at  a time.  (Copies  of  these  modules 
are  available  upon  request  from  NAVPERSRANDCEN. ) 

Two  parallel  versions  of  a 30-item  comprehensive  test  were  constructed 
of  items  written  to  correspond  to  objectives.  Eleven  of  the  items  were 
taken  from  an  existing  MC”  School  test  (see  appendix).  Trainees  also  had 
a time  sheet  to  be  filled  out  as  they  progressed,  and  had  answer  sheets 
for  practice  questions.  Finally,  an  attitude  survey  comparing  the  instruc- 
tional modules  with  other  individualized  training  materials  was  administered 
at  the  end  of  the  instructional  period. 

Design 

All  "A”  School  trainees  were  pretested  on  one  form  of  the  comprehensive  1 1 

test  and  posttested  on  a second  version.1  The  primary  measure  for  the 
evaluation  was  the  difference  between  pre-  and  post  test  scores.  Performance 
on  a subset  of  the  comprehensive  test  questions,  taken  from  the  1200  PSI 
"C"  School's  first-week  comprehensive  test,  was  compared  with  the  performance 
of  "C"  School  trainees  on  the  same  items. 

Procedure 

Trainees  studied  the  supervised  alarm  systems  materials  after  completing 
the  Belf-paced,  computer-managed  final  unit  of  IC  "A"  School.  Usually  the 
first  trainees  began  their  study  on  Tuesday  afternoon,  with  the  bulk  of 
the  class  arriving  by  noon  Wednesday.  When  the  trainees  arrived,  the 
experimenter  Informed  them  of  the  following: 


1Each  class  of  trainees  was  assigned  to  one  of  three  instructional  condi- 
tions. Condition  I trainees  answered  Inserted  questions  and  took  a test 
after  each  lesson.  Condition  II  trainees  received  only  the  lesson  tests, 
and  Condition  III  trainees  answered  only  the  inserted  questions.  A compari- 
son of  the  gain  scores  revealed  no  significant  difference  between  groups, 
so  the  groups  were  combined  for  analysis. 
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The  supervised  alarm  materials  you  will  be  studying  are  intended 
to  replace  the  alarm  portion  of  the  Circuits  One  Week,  which 
was  omitted  from  your  instruction.  The  material  is  more  de- 
tailed than  that  in  Circuits  One  and  is  similar  to  what  is 
taught  in  the  first  week  of  the  1200  PSI  "C"  School.  The 
materials  were  developed  by  the  IC  School  Curriculum  Develop- 
ment Group  and  NPRDC  as  part  of  the  program  to  individualize 
all  of  the  school.  The  material  on  supervised  alarms  was 
developed  first  because  the  Propulsion  Examination  Board,  which 
rates  the  readiness  of  propulsion  systems,  found  many  ships 
with  alarm  systems  that  were  either  inoperative  or  disconnected. 

The  Fleets  have  requested  that  the  school  provide  more  training 
in  maintaining  and  troubleshooting  supervised  alarm  systems. 

Because  supervised  alarm  systems  are  quite  simple  systems  and 
use  types  of  components  you  have  had  experience  with  in  BE&E 
and  "A"  School,  we  are  going  to  give  you  a pretest  to  find  out 
how  much  you  already  know  or  can  figure  out.  If  your  final 
test  score  is  higher  than  your  pretest  score,  it  will  show 
that  studying  the  material  helped  you  learn. 

After  the  pretest  had  been  administered  and  scored,  the  trainees  were 
I given  a background  module,  "Basic  Steam  Cycle,"  and  the  first  training  module, 

"Desuperheater  High  Temperature  Alarm  System."  Answer  sheets  and  instruc- 
tions on  how  to  check  answers  were  provided,  as  were  the  criteria  for  ad- 
vancement to  other  modules.  Trainees  were  Instructed  to  record  their  actual 
study  times  for  each  lesson  of  each  module.  Lessons  5 and  6 of  each  module  J 

contain  hands-on,  troubleshooting,  and  repair  sections.  Trainees  did  not 
perform  these  exercises  due  to  a shortage  of  pre-faulted  equipment. 

The  trainees  studied  as  much  of  the  materials  as  they  could  before  1430 
on  Thursday.  At  that  time,  the  instructional  materials  were  collected  and 
the  poattest  was  administered,  regardless  of  the  amount  of  material  the 
trainees  had  covered.  An  attitude  survey  comparing  the  supervised  alarm 
materials  with  the  individualized  instructional  materials  in  BE&E  and  the 
last  unit  of  IC  "A"  School  was  completed  by  the  trainees  as  they  waited  for 
their  tests  to  be  corrected.  The  trainees  were  then  Informed  of  their  gain 
scores  as  well  as  the  percentage  correct. 

This  study  was  run  under  less  than  ideal  experimental  conditions.  First, 
all  subjects  had  completed  the  normal  IC  "A"  School  program,  and  knew  that 
their  work  in  the  study  would  not  affect  their  class  grade  or  standing. 

Further,  the  trainees  viewed  the  study  as  an  infringement  on  their  free 
time,  so  motivation  was  low.  Second,  trainees  typically  had  many  other 
responsibilities  during  the  last  week  of  school  (e.g.,  record  updating, 
medical  and  dental  appointments).  Therefore,  trainees  frequently  had  to 
interrupt  their  study.  Finally,  the  study  was  conducted  by  a civilian 
experimenter  rather  than  by  Navy  personnel,  a fact  that  may  have  led  the 
trainees  to  minimize  the  study's  Importance.  These  conditions  resulted  in 
loss  of  some  data,  such  as  time  logs  and  posttest  scores. 
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RESULTS  AND  DISCUSSION 


Lessons  Completed  and  Instruct  anal  Time 

Subjects  completed  from  0 to  11  lessons;  the  average  was  3.84  (S.D.  = 3.15). 
The  mean  times  to  completion  for  Lessons  1 through  6 were  35  minutes,  42  minutes, 
18  minutes,  63  minutes,  43  minutes,  and  28  minutes,  respectively.  Instructional 
time  for  the  first  six  lessons  averaged  about  230  minutes. 

Lesson  Effectiveness 


Because  less  than  20  percent  of  the  trainees  had  studied  any  modules  other 
than  the  mandatory  first  module,  most  comprehensive  test  items  derived  from  the 
other  modules  were  dropped  for  the  statistical  analysis.  Of  the  19  remaining 
items,  11  were  taken  from  the  "C"  School  Week  I Comprehensive  Test.  All  statistics 
and  comparisons  are  based  upon  this  shortened  version  of  the  comprehensive  test. 

Two  t_  tests  were  performed  on  the  differences  between  pretest  and  posttest 
scores.  The  mean  number  of  items  correct  on  the  pretest  was  8.43  (44%)  and  the 
mean  performance  on  the  posttest  was  13.36  (70%),  a difference  or  gain  of  4.93 
items.  A t_  test  of  this  difference  showed  a significant  gain:  £ (110)  = 14.36, 

£ < .01. 


A second  comparison  was  made  of  the  difference  in  performance  on  the  pretest 
and  posttest  for  the  11  "C"  School  items.  The  mean  number  correct  on  the  pretest 
was  3.98  (36%),  while  the  posttest  mean  was  5.77  (52%).  The  gain  of  1.79  items 
was  significant:  £ (110)  = 9.02,  £ < .01. 

Because  subjects  completed  different  numbers  of  lessons,  the  gain  scores 
were  also  analyzed  as  a function  of  the  number  of  lessons  completed.  Accordingly, 
two  analyses  of  variance  were  performed.  The  first  analyzed  gain  scores  for  all 
items  on  the  comprehensive  test  for  three  levels  of  lessons  completed:  zero  to 
three,  four  or  five,  and  six  or  more.  The  mean  gains  for  these  levels  were  4.26, 
4.38,  and  7.64,  respectively.  There  was  a significant  effect  for  lessons  com- 
pleted: F(2,108)  - 8.46,  £ < .01. 

A similar  analysis,  performed  on  gain  scores  on  "C"  School  items,  was  also 
significant:  Mean  gains  were  1.35  for  zero  to  three  lessons  completed,  1.83 
for  four  or  five  lessons,  and  3.05  for  six  or  more  lessons,  F(2,108)  = 5.84, 

£ < .01. 

Comparisons  on  Individual  "C"  School  Items 

Table  1 summarizes  44  chi-square  tests  of  independence  comparing  the  per- 
formance of  experimental  students  and  "C"  School  students  on  each  of  the  11 
"C"  School  items.  For  this  analysis,  experimental  students  were  grouped  accord- 
ing to  the  number  of  lessons  completed.  The  performance  of  experimental  students 
improved,  relative  to  "C"  School  students,  with  the  number  of  le«sons  completed. 
Students  who  completed  six  or  more  lessons  performed  better  than  "C"  School 
trainees  on  one  item  (23),  as  well  on  seven  items,  and  worse  on  three  items 
(8,  9,  and  24).  A likely  explanation  for  the  poor  performance  on  items  9 and  24 


by  students  completing  six  or  more  lessons  is  that  these  topics  were  not 
covered  in  the  instructional  material  until  after  Wesson  13,  which  the 
students  did  not  reach.  The  poor  performance  on  item  8 was  probably  due  to 
its  use  of  a name  for  a switch  that  was  not  used  in  the  experimental  instruc- 
tional materials. 

Attitude 


Results  of  the  attitude  survey  administered  to  trainees  revealed  overall 
neutrality  toward  the  materials.  Students  rated  these  materials  as  being 
about  as  easy  and  as  interesting  as  the  individualized  lessons  in  Basic 
Electricity  and  Electronics  and  in  earlier  parts  of  IC  "A"  School. 
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Performance  of  Experimental  Trainees  and  "C"  School 
Trainees  on  Items  from  "C"  School  Week  1 Test 
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CONCLUSIONS 


The  instructional  materials  appear  to  perform  adequately  in  training  environ- 
ment. They  lead  to  "A"  School  student  test  performance  comparable  to  that  of 
much  more  experienced  "C"  School  students,  and  it  is  expected  that  inclusion  of 
the  hands-on  exercises  would  lead  to  even  better  preparation  of  "A"  School  students. 


RECOMMENDATIONS 

The  first  module,  Desuperheater  High  Temperature  Alarm  Systems,  should  be 
added  to  the  current  IC  "A"  School  curriculum  to  provide  additional  training 
in  alarm  and  warning  systems.  Although  this  would  re.quire  about  4 to  8 ad-  v 
ditional  hours  of  training,  depending  upon  the  amount  of  hands-on  laboratory 
work,  this  time  could  be  provided  without  extending  the  total  duration  of 
"A"  School.  Time  permitting,  the  three  supporting  modules  could  be  included, 
or  an  additional  short  module  could  be  prepared  that  stressed  the  basic  sim- 
ilarity of  all  supervised  alarm  systems  and  pointed  out  the  sensor  and  display 
differences  that  distinguish  one  system  from  another. 

The  validated  supervised  alarm  systems  materials  should  be  considered  for 
inclusion  in  the  individualized  IC  curriculum  being  prepared  by  the  San  Diego 
Instructional  Program  Development  Center. 
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SUPERVISED  ALARM  SYSTDIS:  FINAL  TEST 


1.  The  only  person  who  can  authorize  a person  to  work  on  an  energized  circuit 
is: 

a.  Leading  Petty  Officer. 

b.  Electrical  Officer. 

c.  Department  Head. 

d.  Commanding  Officer. 

2.  The  four  major  units  of  any  supervised  alarm  system  are: 

a.  ______________ 

b.  

d.  

3.  If  two  men  are  assigned  to  work  on  different  areas  of  the  same  circuit: 

a.  The  senior  man  tags  out  the  circuit. 

b.  Both  men  tag  out  the  circuit. 

c.  The  LPO  tags  out  the  circuit. 

d.  No  one  tags  out  the  circuit. 

4.  Alarm  units  in  the  B-52  Alarm  Panel  control  the  following  audio  signaling 
devices: 

a.  Remote  horn  and  local  bell. 

b.  Remote  horn. 

c.  Trouble  buzzer. 

d.  Trouble  buzzer  and  remote  horn. 

5.  On  the  alarm  switchboard,  if  the  trouble  buzzer  sounds,  examination  of 
the  alarm  switchboard  will  show  one  or  more: 

a.  Red  targets. 

b.  Yellow  targets. 

c.  Both  a and  b. 

d.  None  of  the  above. 

6.  Procedures  for  adjusting  a pressure  switch  are  found  in: 

a.  IC  3 and  2 rate  manual. 

b.  System  technical  manual. 

c.  Technical  data  sheet  for  that  switch. 

d.  Maintenance  requirement  card. 

e.  All  of  the  above. 

7.  The  word  "supervised"  in  the  term  "supervised  alarm"  means: 

a.  The  system  must  always  be  supervised  (monitored). 

b.  The  system  will  signal  loss  of  power  to  the  sensing  circuit. 

c.  The  system  will  signal  loss  of  power  to  the  audible  alarm  devices. 

d.  The  system  will  signal  Increases  In  current  flow. 
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The  line  unit  test  switch  in  the  OFF  position 

a.  De-energizes  the  supervisory/alarm  circuit. 

b.  Bypasses  the  supervisory  resistor. 

c.  De-energizes  the  alarm  panel. 

d.  Bypasses  the  audible  alarm  devices. 

A B-51  alarm  panel  consists  of  two-line  alarm  units. 

a.  1 

b.  2 

c.  3 

d.  4 

The  function  of  the  test  lamp  on  the  N-3  alarm  switchboard  is  to: 

a.  Indicate  the  condition  of  the  alarm  circuit. 

b.  Indicate  the  condition  of  the  supervisory  circuit. 

c.  Indicate  that  the  rectifier  is  functioning. 

d.  Indicate  that  audible  devices  are  turned  off. 

How  is  an  alarm  isolated? 

a.  By  turning  the  unit  test  switch  to  OFF. 

b.  By  turning  the  silent  test  switch  to  Silent  Alarm. 

c.  By  turning  the  silent  test  switch  to  Silent  Trouble. 

d.  By  turning  the  unit  test  switch  to  TEST. 

When  the  unit  test  switch  is  in  the  OFF  position,  which  circuits  are 
de-energized? 

a.  Audible  alarm. 

b.  Supervisory  alarm. 

c.  Power  supply. 

d.  All  of  the  system's  circuits. 

During  normal  conditions  the  status  of  the  alarm  relay  is  . 

a.  Fully  operated,  contacts  closed. 

b.  Partially  operated,  contacts  closed. 

c.  Fully  operated,  contacts  open. 

d.  Partially  operated,  contacts  open. 

Usually  a dial  light  indicator  is  controlled  by  the  contacts. 

a.  Supervisory  relay. 

b.  Alarm  relay. 

c.  Alarm  relay  auxiliary. 

d.  Supervisory  relay  auxiliary. 
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15.  A ground  at  F7  of  TB3  will  cause: 

a.  An  alarm  condition  on  the  number  7 alarm  circuit. 

b.  Negative  ground  light  to  light. 

c.  Positive  ground  light  to  light. 

d.  Both  ground  lights  to  light. 

16.  Fill  in  the  display  status  for  the  loss  of  power  condition  on  the 
Deareating  Feed  Tank  Water  Level  Alarm  System. 

pilot  light.  alarm  target. 

supervisory  target.  unit  test  switch. 

remote  horn.  white  dial  light. 

red  dial  light.  blue  dial  light. 

17.  The  lower  section  of  the  alarm  switchboard  is  made  up  of  the  line  panels. 

Each  line  panel  consists  of: 

a.  10  two-line  alarm  units. 

Ib.  5 alarm  circuits. 

c.  10  alarm  circuits, 
d.  1 two-line  alarm  unit. 

18.  Match  the  type  of  sensing  switch  with  an  alarm  system  using  that  type 
of  switch.  Items  may  be  used  more  than  once. 

Desuperheater. 

Deareating  feed. 

Lube  oil  low. 

Feed. 

19.  Alarm  units  mounted  in  a B-52  alarm  panel  control  the  following  audio 
devices: 

a.  Remote  horn  and  local  bell, 

b.  Remote  horn. 

c.  Trouble  buzzer  and  remote  horn, 

d.  Trouble  buzzer. 

1 I 

20.  When  performing  the  silent  alarm  test  on  the  number  1 alarm  circuit,  an 
alarm  on  the  number  5 circuit  will  cause  the  alarm  bell  to  sound. 

a . True 
b.  False 

21.  On  the  answer  sheet  draw  a simplified  straight-line  diagram  of  the  trouble 
buzzer  circuit  of  the  Desuperheater  High  Temperature  Alarm  System.  Label 
all  of  the  major  components.  Do  not  label  terminal  board  posts.  Use  standard 
symbols;  for  example,  "Z"  in  a box  is  a buzzer.  Identify  the  source  and  type 
of  power.  Use  a schematic  diagram. 


a.  Liquid  level. 

b.  Pressure. 

c.  Water. 

d.  Temperature. 
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22.  Placing  the  line  unit  cutout  switch  in  the  test  position  will  test  the 
operation  of  the  alarm  initiating  device. 

a . True 

b.  False 

23.  A 100-line  alarm  switchboard  would  consist  of  line  panels. 

a.  5 

b.  10 

c.  20 

d.  50 

24.  Across  what  terminals  of  a B-51  alarm  panel  would  an  external  alarm  be 
connected? 


a.  EC  and  T. 

b.  EC  and  A. 

c.  ECC  and  A. 

d.  EC  and  ECC. 


25.  What  indications  will  be  observed  on  the  alarm  switchboard  if  the  primary 

winding  of  TR  opens? 

a.  All  lines  display  yellow  supervisory  targets  and  no  audible  displays. 

b.  All  lines  display  yellow  supervisory  targets  and  red  alarm  targets, 
and  alarm  bell  will  energize. 

c.  All  lines  display  yellow  supervisory  targets,  trouble  buzzer  energizes, 
and  pilot  light  de-energizes. 

d.  All  lines  display  yellow  supervisory  targets  and  red  alarm  targets, 
and  alarm  bell  and  trouble  buzzer  both  energize. 

26.  The  supervisory  resistor  acts  as  a: 

a.  Voltage  divider. 

b.  Current  limiter. 

c.  Filter  component. 

d . Dummy  load . 

27.  In  the  trouble  condition,  what  is  the  status  of  the  two  alarm  unit  relays? 


Supervisory 


Alarm 


a.  Restored 

b.  Restored 

c.  Operated 

d.  Operated 


Restored 

Operated 

Restored 

Operated 
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28.  Which  operational  test  operates  the  extension  relay? 


a.  Silent  alarm  test. 

b.  Alarm  test. 

c.  Silent  trouble  test. 

d.  Trouble  test.  1 

29.  The  function  of  the  B-52  alarm  panel  is  to: 

a.  Provide  power  to  the  AC  and  DC  circuits  of  the  alarm  system. 

b.  Monitor  current  flow  in  the  sensing  circuit.  ; 

c.  Provide  test  circuits  for  the  alarm  systems. 

d.  House  two  supervised  alarm  systems. 

30.  If  two  alarm  systems  are  controlled  by  a single  sensing  switch,  the 
systems  are: 

t 

a.  Dependent. 

b.  Slaved. 

c.  Cross-coupled. 

d.  Resonant. 
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